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Influencing Factors of the Progression of Left Ventricular Mass Index in Peritoneal Dialysis Patients. Shi Qiuhong,Feng Sheng , GaoLuwy-
an et al,Department of Nephrology ,The Second Hospital Affiliated to Soochow University, Jiangsu 215000 , China

Abstract Objective To investigate the influencing factors of the progression of left ventricular mass index( LVMI) in peritoneal di-
alysis( PD) patients. Methods Totally 199 Patients who underwent peritoneal dialysis catheter insertions and with regular medical follow
— up in our hospital were enrolled into this retrospective study. Methods the velues of LVMI were determined by echocardiography evalua-
tions( twice ) at an interval of more than 12 months. All patients underwent the first echocardiography evaluations during the placement of
peritoneal dialysis catheter. During the second echocardiography examination,the clinically relevant indexes were collected. The factors re-
lated to the progress on LVMI were analyzed by Logistic regression. LVMI was increased in 87 patients and not in 112 patients, and was
grouped accordingly. Results Compared with the group in which LVMI was not increased, the increased group patients had higher body
mass index( BMI) , systolic blood, diastolic blood, parathormone ( PTH) , serum phosphorus level and residual renal function ( RRF). Fur-
thermore , the former group had more urine volume (24 hours) , higher LVMI and the prevalence of LVH ,while hemoglobin and serum albu-
min level were significantly lower(all P <0.05). Multivariate Logistic regression analysis showed that the progress on LVMI was positively
correlated with the systolic pressure and serum phosphorus( OR = 1.043,2. 698 ,respectively,all P <0.05) ,and negatively correlated with
the hemoglobin,serum albumin, RRF(OR = 0.970,0.925,0. 847, respectively, all P <0.05). Conclusion Systolic pressure, serum

phosphorus , hemoglobin, serum albumin and RRF were influencing factors for the progress on LVMI.

Key words Peritoneal dialysis;Left ventricular mass index;Influencing factors

(O I A8 95 95 M B B35 AT ( peritoneal dialysis, PD)
SRR WL I AORE M IR TR N, Hoh 2 =L
J& (left ventricular hypertrophy , LVH) J& % = 5 M f &
DL RO A8 T R AE Z — o 760 5 BT 4 £ (left ven-
tricular mass index, LVMI) /221 LVH 4K ¥E . 181
B RE IR R R 0 7 A8 LVMI [ 39 A LVHY . AR
5838 i #R 0 PD A LVMI g i 1 52 i [ 3%, O 4

FEATE VLA AN RS HAERHE I E (KIXW2020017)
YE# BAAL 215000 35 JH K24 B 55 25 Be B PO R
IR REE, EAT B, 8+ A S0, BT E 4

live. cn

- 108 -

. songkaift3 @

a0 5% LVH g Bk i 5408 Sug s .
BRE A ®

1. WP x4 3k B 2014 456 H ~2019 26 A T
SR e B A IF A B U I FE S AN B R PD RS 289
B, B R EAE AT RS OB Bk A, BT — B
B[] S5 28 5 I8 e - UA T 0 gl TG A R B A
BE VT2 HRINFR] g 2020 4E 9 J . FEVGTEIK D79 A,
FET- 36 N, RATH 2 IS Ol IR 2 o HEBRAR I «
DAFE#Y <18 Ji % ;@48 K 0 WEHG ; B W U 75 . 3
IR AR <12 41 ;@B B @B D se ik 2 I 2
PD ; ©%% 1Ml 1032 A7 5 O WK A I3 AT 5 @ 7 A8 % P i



B2l 2021 4E5 A 5508 S

e B

96 B A L VR R 8 9 5 (D) 0 S [ A A B )
FrRaERYY . RN ARE 199 i, AR SEEH
B2 Bt = 2 A0 2 23 D1 S AL

2. — PRI PR S RE: S8 1 8 AR W LR B O IR
s T A ERL LT R R R s Bl R A A () B I ] R
55 2 URGEE 0 2l [ RS A B 44 EE 4R 2 (BMI) | i JE
G IRA AR AR . Geit s L EZ5Y), BEE R - g
BEK 2K F 40 BELU R0 40 500 25 ) (RAST) Lo 52 14 BH i
F B, A2 HABH i ¥ 5 38 1 FH ¥ ) (CCB) (R R A, LA
LW ah &7 GG E4E AR R Dy IGO0, 05k 24h R
i M 24h SR, THAAR AR E Y)HE (RRF) (ml/min) =
[ CPRWE R 28 R B/ 13 PR R AR BE ) x 24h JR L/
1440 + ( PR VLT v B2 /1 3 LI Mk B2 ) x 24h JR 5/
1440) 172 B IR R HRIEE(K/V) .

3OS LB ER A H M B 2 WA (RS
GE Vivid E9) Wl £ f8 35 72 .0 % M 15 55 4 Sl U 4 72 .00
FEP IR AW N AR (LVIDD) | &F 5K oK 1 =5 (8] Bg J=2 B
(TVST) (&F sk AR A 260 % )5 BE R B (LVPWT) , K 95
Devereux ARG E LD FEFH(LVM) =0.8 x1.04 x
[ (LVIDD +IVST + LVPWT)® —LVIDD’ ] +0.6, &K #z&
2013 4 ESH/ESC 4§ B, LVH & X J B ¥ LVMI
(LVM/ 8 &%7) >52g/m™" 4Pk LVMI >47g/m”" "
WA PIU LVMI 25 3843y ik e 2 K fdsE 2H . LVMI
Jee g o 5 I DL L, LYMI $0{E 3 in, LVMI T
B B AR R B Ly LVMI S g 4 .

4. Giita# 7 R ] SPSS 22,0 G i 2 1 b 8K
WHTHEI 0. TR BRI G IES 01 R T
B bRUERE (2 £5) T, ALBUIE LR ¢ K505
AE TE 2 20 A B T BORER A 67 280 (DY 43 ) B
[M(Q1,03) 3R, A EHE L8R T Mann — Whitey
URR, 260R R X KB, BN & Logistic [A] 19
A3 ATVEAG AN [R) f 6 PR 28 %) LVMI 3 J8& (%) A5 X £ 1 B
P<0.1 (725 ik Z WK Logistic 01353 #, Lh P <
0.05 hEFAHGI¥E L,

& ES

LR E GO0 - 199 B0 5835 v, 55 ¢ 120 4],
L 79 B, B TP AL Ry 58 %, 49 A I BE IR
o S o DA I R A I R /N BRI e 127 ]
DR B i 42 91, e ot R BRSO B, ZHENE T B,
DB 2 9, RERELE 5 s 2 a1, SRRk R 1, D
KURHT 9 fi], JELLE O F & JF LVH B 835 2k 134
B, kAR 67.3% , BE V5 45 R By LVH & 3 1k 137
i, KAz %80y 68.8%

2. LVMI jf & 4 K 5 7€ 20 b % : LVMT ik g 41
87 {9, LVMI 2 € 41y 112 f4i] . LVMI #EJE 2 BMI i
A Ik (EF 5K & PTH ifil @5 \LVMI £ (P 5 <0.05),
HAE R LVH &A= (P =0.028) . MLZLE A i
WHEA RRFJRERTREH (P <0.05), H
RIEIRZER LG FE (P >0.05,% 1),

®1 LVMI#RASREAN—RER
[M(Q1,03) ,xx5,n(%) ]

iH FEREH (n=87) FEH(n=112) P
(%) 58(43,69) 62(48,71) 0.250
P S e/ ) 55/32 65/47 0.459
BMI(kg/m?) 22.86 £3.53 21.79 £3.09  0.023
W R 22(25.3) 27(24.1) 0.848
B () 19(10,25) 17(11,28) 0.911
4 & ( mmHg) 148.1 £12.4 139.6 £13.0  0.000
#F3K JE (mmHg) 85.7 +10.1 80.8 £9.0 0.003
RASI 59(67.8) 81(72.3) 0.490
o AR B 37(42.5) 38(33.9) 0.124
B, 3% 1A BRI 77 35(40.2) 37(33.0) 0.295
CCB 80(92.0) 104(92.9) 0.811
I PR3 56(64.4) 73(65.2) 0.905
| 76(87.6) 97(88.6) 0.876
A R D,y 51(58.6) 51(45.5) 0.067
LT H (g/L) 97.63 +11.72 103.15 +13.32  0.003

PTH( pg/ml) 359.6(166.0,500.2) 227.4(112.6,353.8) 0.005
I35 WUEF (umol /L) 796.26 +356.52 728.86 £379.15  0.203
PRUGILEF (umol /L) 6030.21 £2707.87  6240.95 +2654.71 0.583
JRZ: (mmol/1.) 24.37 +9.83 25.19 £10.65  0.580
s A& A (g/L) 31.28 +5.00 32.98 +5.27 0.022
1M1.4% ( mmol /L) 2.01 £0.26 2.02 +0.27 0.771
1ML (mmol /L) 1.95+0.43 1.76 £0.41 0.002
JE B [ B (mmol /L) 4.32 £1.41 4.25+1.22 0.689
H il = (mmol /L) 1.56 +0.92 1.57 £1.03 0.905
RRF(ml/min) 6.00 +1.99 7.05 £2.25 0.001

JR & (ml/24h) 460.92 +135.21 537.05 +158.93  0.000

B (ml/24h) 566.67 +115.55 596.87 +155.55  0.110
Kt/V 1.76 £0.38 1.83 £0.43 0.210
LVMI(g/m*7)
Pk 71.6 £19.4 66.1+18.1 0.012
Pk 65.0 £18.8 59.7 +17.3 0.023
LVH 67(77.0) 70(62.5) 0.028

3. LVMI i J& (1 fa s B 2 B IR 2 Logistic [A] 19 43

Br i 7~ BMI U4 L &F 9k & L i1 85 1 PTH | I B%
Mg A RRF RS LVMI [ E A G (% 2) .
Z I F Logistic [ )3 43 BT 7% 046 & L I 5 5 LVMI
HEJEEIEAC , MM EH EH&EH RRF 5 LV-
MI R 2 ARG (R 3) .
it

PD B KW A TE A

& &

NSN3 I ES
- 109 -



B B

J Med Res,May 2021, Vol. 50 No.5

®2 HBERK Logistic {35 #f LVMI 3 R8I B B &
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R () -0.011 0.255 0.990  0.972 ~1.008
BMI(kg/m?) 0.100 0.026 1.105  1.012~1.206
DR -0.063 0.848 0.939  0.490 ~1.796
I 45 FE (mmHg) 0.055 <0.001 1.057  1.030 ~1.084
& 3K JE (mmHg) 0.056 0.001 1.058  1.025~1.092
il il RASI -0.215 0.490 0.806  0.438 ~1.486
M o SZRFAMER 0.017 0.509 1.017  0.967 ~1.070
MRJT B, ZHM#EF  0.311 0.296 1.364  0.762 ~2.442
MRAEE4EAEZR Dy 0.527 0.068  1.694  0.962 ~2.984
M (/L) -0.035 0.003 0.966  0.944 ~0.989
PTH( pg/ml) 0.002 0.003 1.002  1.001 ~1.003
1M1%% ( mmol /L) -0.16 0.770  0.852  0.292 ~2.488
1M ( mmol/L) 1.312 0.003 3.713  1.545~8.925
MBEEHEM (/L) -0.064 0.024 0.938  0.887 ~0.992
RRF(ml/min) -0.246 0.001 0.782  0.675 ~0.905
SR (ml/24h) -0.003 0.001 0.997  0.994 ~0.999
MUER (ml/24h)  -0.002 0.111  0.998  0.996 ~1.000
Kt/V -0.449 0.210 0.638  0.316 ~1.288

#*3 % HEZE Logistic B35 % LVMI # BB K E &

IS B P OR 95% C1

i 45 i (mmHg) 0.042  0.028 1.043 1.004 ~1.084
#3K % (mmHg) 0.017 0.509 1.017  0.967 ~1.070
BMI(kg/m?) 0.093 0.087 1.097  0.987 ~1.221
MR G HE4EE 2R Dy —0.081  0.837  0.922  0.425~2.001
PTH( pg/ml) 0.002  0.048  1.002 1.000 ~1.003
MLHEE (/L) -0.031  0.032  0.970  0.943 ~0.997
IfiL # ( mmol /L) 0.993  0.049  2.698 1.003 ~7.255
MEEEM(g/L) -0.078  0.038  0.925  0.860 ~0.996
RRF(ml/min)  -0.166 0.043 0.847  0.722 ~0.995
JREE(ml/24h)  -0.002  0.044  0.998  0.995 ~1.000

BLVE A R R AEIRASSE , OIS A R F M &4
FIRICE R . LVH & PD B350 Il 8 5 & 2
ST E BB AP L R LWL PD &
F LVH %A= i , W17 45 I % A= 22 TG W i 3
2y 68% , EH G X PD BEFE AT 4 F VIV,
BERR 1 ARATHEB A L B KL AT, B LVH i & 4E RN
67% ~75% , 25 TG 2# B L, 5 AR R 45 1AM
PR, BREE R PD BFH M LVH &R R I B Tt
L0 LVMI e N B b, S35 DL LVMI i & Sk if
FEHL , HRE B LVH 1) & R 8h 345, %) LVH (1) 55 F2
RSP AE A i Ak, 8 A 3 B LVMI F 2 19 52 i) (A
2R LVMIL gF J AHE, K 500 i 6 2R SR L
AR i, FEAR LVH & AR MsE PD BB TG o

2017 ACC/AHA 7 IfiL F 45 B 45 L, v I R 4500 I
BN R A OC, H s 2 L &F ok i o o %
O A FE R RS AHEESE R B, LVMI g @

+ 110 -

2 W R S T 5K R B e TR E 4L, W4 2 LVMI i
RS fE R X 5 AR 5 e AR . SCHRIE
S, 18 M ( CKD) 8 3% B 445 1 1f & AT R 1K BB
g0 LN s A N | = SR O o R 8 DA A =1
A1 JEAE I B I, A 2E 0 UL A0 B I8 K B 4F 4k 4k, 5]
LVM 3 /i Je LVH, 3 B 4 K SCHRIE 52 5 15 a4
I R b AN e & B PD R 3 K b 49 00 3% 3k, O R 3% -
I8 BE 5K 3R — T [ R 48 (RAAS) 800G 55 I 1A, 45 i
J I P B ME R . 4 R AR f R A PD R E
VLRI PR ) 5, J2 S8 LVH i E i fE %
PD B} [H] () ZE 4, RRF A 1] sk 40 T B, 8 £ IR 2 sk 2,
e S BB T M TR T, S8 LVEY | g
WF5E & B, LVMI fa & 4 RRF &5, R i 2 Tk JE 41,
H RRF Jy LVMI # J& s b [ &, $&7m f2 e 41 vl fig
RRF 4555047, MUR BAHI R 2, F = IEBR LT
BEREAL . (HARBESE g R ILEF K R B g RS
LVMI 3 i 5 2580 OC | iX 7T B8 5 B 17 B 8] %5 S A AR
A BRAE G o N AR i G 44 BK iR (NT — proBNP) 75 %5
W2 B A LN, HoF5 &8 PD &
NT - proBNP ¥ i i T} 5 5 LVMI 2IF M6 . BA
WEFE Ay [l M F 5, NT — proBNP £ 46 A 5% 4 UK fig
NN

T PE R 59 5 X B 5% (CKD - MBD)
PD H 3 H WL A , 5 8 IfLRE J& CKD — MBD i J& f)
B B o ARBESE A B, 8% 5 LVMI % 3 fin &2 1E 4f
O o e LA TR SR PR AR 5 R R R R O o A S R A 2R
54k, AR SR AE ST Al R B LB 5 CKD g8 30 I
AERFEMASET S ST, XA Tk 4k % R 55
% 2 B8 TC 2 PR B AE £ AT AR 55 R 4 V0 i iR RS A
A5, Bk PTH T [ LLAN, o BE A 2R A i 8% , 5F: o %
& LVMI, k3% LVH'" 35 3k [ 7 B 8 I B 2
R LG Ak K 1 BOER DA R I O a4 R
Gem e E H z WO, 0 AL B BE O S B A R,
CKD - MBD i ¥ 78 1645 B0 o 76 R 5 36

CKD £ 35 [H fi £1 41 f A= B 3R 9820, Bk 0 A XF 5l
Y X AN R, DL I PREEE B 2R X 21 40 B 1) AR R AR 15 1
B, B ARSI . PD R E B AT IR T A HE E AR
h=115g/L H <130g/L, 55 +FH 94. 7% 1) PD
B T AMA YT AR P A OGP 3R D B 48 A%
P BRI R B S R R L AT 110g/ L Fe il s 3k
59.1% ,PD M3 B35 045 B R A T K
15| R A AU AR, O HE B0, T e HE AT BEL Y 4G
AR, Ao WL, 30 LVH, 53R, oig



BEE BT 2% &

2021 S H 50% 5

e B

fE CKD 1] sl i A B B, 325 O LVMI (9 fG B
PIE . JFATSCRRIESE CKD 2 3 27 1 9 2 1F W]
{6 LVMI' o AR5 83 LVMI 3 Ji 4126 11 i 41
HEAEAR MR E RS LVMI ZE ARG, X 5 A
VFZ B TEAE RAAT
AWFFE A B, AR B I T B 3 8 9 LVMI 2 1Y
fEl R . WF5E s CKD B# /) LVH % 55 Ff A
RAH A BE A% 25 1 0L AE I O3 0 M98 3 TR R B, A
RO A, AT 0TS RAAS R 48, 40 LA i, 2
S50 E WA, S8 LVH, H A58 @ iy i F 0K
A BRI R, XS SRR )BT R
T AT B WU o PD R R DR 1Y o
FEHEBER, VLIRS EHRBAA L KR
HEFR R RE B MR R RE o h R AR b
FAL R B IR RS IEAL X8 IR A B B S Lk
(R -Ei > E i
T I B & SN 1R N R = B =N AR =N
RRF J& PD 82 LVMI BE & B2 0 2K o 47 12 1 i
He s off @47 2 A0S SRR D0 2 IE BT, DL S PR FF
RRF A SEZ% PD &% LVH By #EfE . AWF5E N Bl
BRI S R A D A 1 T4 5 JT R REAS i
22 P e PR HIT IS PE T 58 F LASIEAS B TS B AH R 4598 o
£ % 3Lk
I Nitta K, Timuro S, Imai E, et al. Risk factors for increased left ven-
tricular hypertrophy in patients with chronic kidney disease: findings
from the CKD - JAC study[J]. Clin Exp Nephrol, 2019, 23 (1) :
85 -98
2 Mancia G, Fagard R, Narkiewicz K, et al. 2013 ESH/ESC Guide-
lines for the management of arterial hypertension: the Task Force for
the management of arterial hypertension of the European Society of Hy-
pertension (ESH) and of the European Society of Cardiology ( ESC)
[J1. J Hypertens, 2013, 31(7): 1281 - 1357
3 Hassan K, Hassan S, Anwar S, et al. Predictors of left ventricular
hypertrophy and their cutoffs in peritoneal dialysis patients[ J]. Int
Heart J, 2015, 56(2): 186 - 191
4 Shi Q, Zhu J, Feng S, et al. Nonparallel progression of left ventricu-
lar structure and function in long — term peritoneal dialysis patients
[J]. Cardiorenal Med, 2017, 7(3): 198 —206
5  Whelton PK, Carey RM, Aronow WS, et al. 2017 ACC/AHA/AA-

PA/ABC/ACPM/AGS/APHA/ASH/ASPC/NMA/PCNA guideline
for the prevention, detection, evaluation, and management of high

blood pressure in adults: executive summary: a report of the American

10

College of Cardiology/American Heart Association task force on clini-
cal practice guidelines [ J]. Hypertension, 2018, 71(6): 1269 -
1324
Mallamaci ¥, Tripepi G, D’Arrigo G, et al. Blood pressure variabili-
ty, mortality, and cardiovascular outcomes in CKD patients[ J]. J Am
Soc Nephrol, 2019, 14(2) . 233 -240
Cader RA, Ibrahim OA, Paul S, et al. Left ventricular hypertrophy
and chronic fluid overload in peritoneal dialysis patients[ J]. Int Urol
Nephrol, 2014, 46(6): 1209 - 1215
Tian JP, Wang H, Tian XK, et al. The impact of visit — to — visit sys-
tolic blood pressure variability on residual renal function and left ven-
tricular hypertrophy in peritoneal dialysis patients[ J]. Turk J Med
Sci, 2018, 48(2): 279 -285
W, TVEG, BIZEAE. A AT R 20 LR A DG R R 43 B
[J/CD]. Hh4eE R F4% 5, 2016, 5(6) : 260 264
Lioufas NM, Pedagogos E, Hawley CM, et al. Aortic calcification and
arterial stiffness burden in a chronic kidney disease cohort with high
cardiovascular risk ; baseline characteristics of the impact of phosphate
reduction on vascular end — points in chronic kidney disease trial[ J].
Am J Nephrol, 2020, 51(3): 201 -215
IE, sk, e, S HURIEMRU) R X IR 2 AL 4k & HUOR 55 R D)
RETTHE R H B A I RERY LR [J]. p A B ERT 26 35, 2018,
34(5): 321 -326
Liu ZH, Yu XQ, Yang JW, et al. Prevalence and risk factors for vas-
cular calcification in Chinese patients receiving dialysis patients;
baseline results from a prospective cohort study [ J]. Curr Med Res
Opin, 2018, 34(8): 1491 - 1500
e B 2 W IR 2 0 2 W PR L2 W R T L IR R KA.
PEFE LIS Wi 5307 b 1E % KL (2018 & 3T RR) [J]. P A IE
%Ak, 2018, 34(11): 860 —866
To H, Suzuki Y. Strategy for prevention of left ventricular remodeling
in predialysis and dialysis patients [ J]. Contrib Nephrol, 2018, 196
13 -21
Akaishi M, Hiroe M, Hada Y, et al. Effect of anemia correction on
left ventricular hypertrophy in patients with modestly high hemoglobin
level and chronic kidney disease [ J]. J Cardiol, 2013, 62 (4):
249 -256
Maruyama K, Nakagawa N, Saito E, et al. Malnutrition, renal dys-
function and left ventricular hypertrophy synergistically increase the
long — term incidence of cardiovascular events[ J]. Hypertens Res,
2016, 39(9) : 633 - 639
Knap B, Arnol M, Romozi K, et al. Malnutrition in renal failure:
pleiotropic diagnostic approaches, inefficient therapy and bad progno-
sis [ J]. Ther Apher Dial, 2016, 20(3): 272 -276
(ks FAB . 2020 - 12 - 16)
(& 15 H . 2021 -01 -08)

- 111 -



